# 



This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



05/27/1998 13:45 



17939161727 



OPTIPAT 



PAGE 82 



(12) 



UK Pateht Application m GB „„ 2 137 427 A 



(43) Application published 3 Oct 1*84 



121) Application No 8407458 j 
(22) Date of filing 22 Mar 1884: 
(30) Priority data 

(31) 479742 (32) S28 Mar 1883 



(33) US 



(71) Applicant j 

McCuHoch Corporation (IjftA-MarytandL 

6401 Baathoven Street Lba Anaelei. California 90068, 



(72) Inventor 

Robert V. Jackson 

(74) Agent and/or Address for Service 
Appfeyard Laaa ft Co., | 
15 Clare Road. Halifax, Wa*t YorkahCra HX1 2HY 



(61) INT CI* 

HQ1P27/2B F02Pa/08 

(52) Domestic classification 

H1T 12 14 15 ID 7A8 7C1A 7C1B1 7C1B2 7C1 B3 7C3 

7CS7C7B 

FIB2D11B2011C 

U18 1202 1820 1991 2139 F1B HIT 



(66) Document* cited 
GB 1410008 
GB 1321439 

(68) Raid of search 
HIT 



GB 0868884 
080874940 



(54) Electrical energy etore^e and 
tranafer devices 

(57) An electrical energy storage and 
transforming device, for example an 
ignition coil. Includes at leak two 
conductive sheets SI. S2, separated by 
end insulated from one another by 
dielectric material DS1, DSl When 
electrical energy la applied |o the sheets 
en electrical charge is storep until an 
output pulse is desired, at which time 
the conductive sheets S1, $2 are 
substantially shunted to rapidly 
discharge the previously stored energy. 
Electron flow In each sheet purlng 
discharge reinforces to provide a 
consequent magnetic field. |An output 
coil provides the desired electrical 
output pulse. The conductive sheets 
can be configured so as to Have 
resistive, capadtJve, and inductive 
reactance, and relative reticle thereof/ 
that are largely Independently 
controlled to provide selected magnetic 
field, transient and pulje-forrnlng 
characteristics for a desired} application. 
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SPECIFICATION 

Electrical energy storage and transfer devices 

! 

6 This invention relates tb electrical energy storage 
and transfer devices ar}d associated pulse-forming 
systems. It Is concerned particularly, but not exclu- 
sively, with electrical ehergy storage and transform- 
ing devices that can receive and store an electrical 
10 charge and, when desired, deliver the so-stored 
charge to provide a desired output pulse, especially 
to such systems as Ignition systems for spark- 
Ignition engines. j 
Various devices, circuits, and systems are known 
15 for producing electrical ehergy pulses for diverse 
applications including the ignition system of spark- 
ignition Internal combustion engines. The systems , 
typically Include a steprUp transformer having induc- 
tively coupled primary and secondary windings. In 
20 such systems, electrical energy is appiied.to the 
primary winding and controlled to cause the desired 
output pulse across th£ secondary output winding. 
Prior systems have included switched-current sys- 
tems and capacitive discharge systems. In the 

25 switched-current systems, a current flow is estab- 
lished through the prlrhary winding to bufid a 
desired magnetic field Send selectively interrupted in 
a step-wise manner by! the opening of either a 
mechanical or semi-conductor switch to cause the 

30 desired output pulse. In the more sophisticated 
capacitive discharge Tejnltlon system, a capacitor in 
circuit with the primary winding is charged and, 
whan an output pulse Is desired, the capacitor Is 
discharged through a friggerable switch to discharge 

36 the capacitively storedj energy through the primary 
winding of the transformer to produce the desired 
output pulse, Capacitive discharge systems have 
many advantages in that a certain flexibility exists in 
most applications for the charging of the capacitor 

40 and in that the capacitor can retain Its charge until an 
output pulse is desired- However, the capacitor Is a 
separate physical component that Is connected 
through conventional Wiring to the primary of the 
pulse forming transformer. As can be appreciated, 

45 use of a physically separate capacitor In combination 
with the primary of the transformer adds a certain 
cost increment to the entire system and the need to 
rapidly switch a capacjtlvely stored charge into an 
Inductor can have a limiting effect on the upper 

50 output pulse repetition rate. 

Preferred embodiments of the present invention 
aim to provide the following: 
an electrical energy receiving, storing, and trans- 
. forming device suitable for use in pulse-forming 

55 systems and the ilka tijat Is reliable, inexpensive to 
produce, and simpler and more efficient than prior 
art devices and systems; 

an electrical energy jstorage and transforming 
device for producing output pulses In which the 

60 electrical energy utilized to form the pulse is initially 
stored in an electrostatic field and in which the 
so-stored energy la utilized to produce a rapidly 



transforming electrical energy in which conductive 
current sheet Inductors are Inductively and capaci- 
tively coupled to one another to provide for the 
storage of electrical energy between the so-coupled 

70 current sheets and for discharging of the so-stored 
electrical energy to produce a desired transient 
magnetic field; 

a current sheet inductor network defined by 
Inductively and capacitively coupled conductive cur- 

75 rentsheet Inductors in which the electrical para* 
meters Including the resistive, capacitive, end indue* 
tive parameters and the ratios thereof are largely 
independently controllable; 
an electric pulse-forming system that utilizes a 

80 current sheet Inductor network in which electrical 
energy is received and stored between conductive, 
coupled current sheets and, when an output pulse is 
desired, discharged to cause the eleccron flow in 
each current sheet to produce a reinforcing magnet 

85 field that induces a desired output pulse in an 
inductively coupled output inductor; 

a spark-igition system for an Internal combustion 
engine that utilizes a current sheet inductor network 
in which electrical energy is received and stored 

90 between conductive, coupled current sheets and, 
when an output ignition pulse is desired, discharged 
to cause the electron flow in each current sheet to 
produce a reinforcing magnetic field that induces a 
desired output ignition pulse in an Inductively 

95 coupled output inductor. 

anelectrical energy storage and transforming 
device in the form of a current sheet inductor 
network defined by Inductively and capacitively 
coupled conductive current sheet inductors that 
100 accept and store an electrical energy charge as en 
electro-static field between the so-coupled current 
sheet inductors, such that when the so-stored ener- 
gy is discharged, the electron discharge flow in each 
sheet produces a consequent transient magnetic 
105 field that can be Inductively transferred to an output 
Inductor coil to provide a desired electrical output 
pulse. 

More generally, according to the present inven- 
tion, there is provided an electric energy storage and 
110 transfer device comprising: 

a current sheet inductor network means having at 
least first and second conductive sheet means 
separated by end insulated from one another by a 
dielectric means to provide capacitive and Inductive 
115 coupling therebetween; said current sheet Inductor 
network means being adapted to receive an electric- 
al charge In response to electron flow caused in sard 
sheet means, to store the so-received electrical * 
charge, and to discharge said electrical charge by 
120 electron flow in said sheet means, the electron flow 
at least during discharge being sufficient to produce 
e consequent magnetic field. 

In a preferred embodiment, the current sheet 
inductor network is defined by interleaved and 
125 coiled elongated conductive end dielectric strips 
with st least one terminal lead connected to each 
conductive strip. An output inductor coil and core 
r hA located within the colled conductive and 
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source, such as a battary or a moving magnet/ 
pick-up coil type generator in an ignition system 
eplicatfon, may be appjled to the two conductive 
strips to appiy and store an electric charge as an 
5 electrostatic field therebetween, which charge is 
retained until such timfr that an output pulse is 
desired. When an output pulse Is desired, a switch 
may be triggered to shbnt the conductive strips 
causing a transient discharge current flow which 
1 0 produces a rapidly changing magnetic field that, in 
turn, induces an electrical pulse of selected magni- 
tude in the output inductor. 

In one preferred feature of the invention, one or 
both of the terminal leqds connected to the eion- 
15 gated conductive strip;* may be positioned interme- 
diate the ends of their rjespective strips. Variations of 
this positioning may vary the magnetic field produc- 
ing characteristics of tije current sheet inductor 
network without affecting the capacitive characterls- 
20 tic, thereby to change the ratio of the Inductive and 
capacitive characteristics. 

For a better understanding of the invention and to 
show how the same may be carried Into effect 
reference will now be rhade, by way of example, to 
25 the accompanying drayvlngs, in which: 

Figure 1 is a schematic diagram of a current sheet 
inductor network embodying with the present inven- 
tion; ! 
Figure 2 is a partial flit development view of 
30 conductive and dialectic strips that form a current 
sheet inductor network! of the type schematically 
illustrated in Figure 1; I 

Figure J is a perspective view illustrative of the 
assembled strips of Figure 2 shown in an exemplary 
36 spiral wound coil configuration; 

Figure 4 is an exploded perspective view of a 
current sheet inductor fretwork pulse-forming device 
embodying the present invention; 
Figure 5 Is a cross-sectional view of the current 
40 sheet Inductor networkipulae-f orming device of 
Figure 4 shown in its assembled form; 

Figure 6 is a perspective view of a magneto-type 
ignition system for a spjariwgnition engine that 
utilizes the current sheeit inductor network pulse- 
45 forming device of Figures 2-5; 

Figure 7 is a circuit diagram of electrical compo- 
nents used in cooperation with the ignition system 
of Figured; and 
Figure 8 is an idealized graphical representation of 
SO the output of the pick-up coii of the Ignition system 
of Figure 6. 

Figure 1 is a schematic diagram illustrating, in 
part the electrical characteristics of a current sheet 
mductor network embodying the present invention. 

55 As shown therein, a current sheet inductor network 
Includes at least two conductive current iheet induc- 
tors CSJ 1 and CSI 2 co figured, as described more 
fully below, to have a coupled capacitive and 
Inductive relationship. While not symbolically illus- 

60 trated In Figure 1, it is to be understood that the 
current sheet inductors each have a distributed 
resistance. The current sheet Inductors have fixed 
end terminations T1 ,_4 to provide a 4*terminal 



be used. The current sheet inductor network of 
Figure 1 is useful as an electrical energy storing and 
transforming device in which the resistive, cspacJ- 
tive, and inductive characteristics and the ratios 
70 thereof can be largely independently controlled to 
provide substantial design flexibility and a device 
which is particularly useful in electrical-pulse forma- 
tion. 

Figures 2 and 3 Illustrate one manner of fabricat- 
75 Ing a current sheet Inductor network, referred to 
hereinafter as a "CSI network", having the character- 
istics described above. As shown In Figure 2, a CSI 
network is preferably formed from first and second 
conductive foil strips S1 and S2 and interleaved 
80 strips DS1 and DS2 of an Insulating dielectric 
material. The conductive and dielectric strips are 
interleaved with one another and, as shown In 
. Figure 3, wound to form a coll having an Internal 
opening of selected diameter, preferably between 2 
85 and 3 cm. The conductive strips S 1 and S2 have a 
width dimension "A" that is preferably narrower 
than the width dimension "B" of the interleaved 
dielectric strips DS1 and DS2, and the conductive 
and dielectric strips are positioned relative to one 
90 another so that the conductive strips S1 and S2 will 
not make electrical contact wTth each other efong 
their edges. Likewise, the overall length of the 
nonconductive dielectric strips DS1 and DS2 Is 
longer than the length of the adjacent interleaved 
95 conductive strips S1 and S2 to thereby space and 
insulate the conductive strips from one another. 

Termination leads T1 ...4 are connected, as by spot 
or continuous wslding, to their respective conduc- 
tive strips SI and S2 prior to forming the Interleaved 
100 sheets into the coil of Figure 3. As described more 
fully below, the placement of one or more of the 
terminal leads T1...4 along the length of their 
respective conductive strips S1 and S2 can be varied 
to change the capacitive/inductive ratio characteris- 
es tic of the CSI network. 

For the ignition system application described 
below, the conductive strips S1 and S2 can be 
fabricated from a conductive metal, such as alumi- 
num or aluminum alloy of selected resistivity, hav- 
110 ing a thickness between 4 and 1 2 microns, a width 
between 1 2 and 32 millimeters, and a length be- 
tween 5 and 7 meters. The Insulating dielectric stripe 
can be fabricated from a nonconductive material 
such as mylar, having a film thickness of 4 to 12 
115 microns, a selected dielectric constant, and a width 
and length preferably wider and longer than the 
width and length of the selected conductive strips as 
discussed above. As can be appreciated by those 
skilled In the art, other materials and fabrication 
120 techniques can be used, including the deposition of 
a conductive metal layer onto a dielectric strip, such 
as by the vacuum deposition or sputtering of 
aluminum, to form a combined conductive/dielectric 
strip that can be uaed with one or more other stripe 
125 of like construction to form the CSI network. 

The resistive, capacitive, and inductive character- 
istics of a CSI network are determined, in pare by the 
materials and the physical construction of the de- 
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length of the conductivb strips Si and S2, and, to 
eoms extent the operating temperature. The capacl- 
tiva characteristic is determined by the confronting 
surface area of the conductive strips S1 and S2, the 
5 spacing between the conductive strips as deter* 
mined by the thicknessjof the dielctric strips DS1 and 
DS2, and the dielectric tonstant of the dielectric 
strips. The inductive characteristic, as is known for 
wound current sheet inductors in general, is a 
10 function of the croas-se'ctional area of the current 
sheets, their total lengt ji, and the number of turns. 
As can be appreciated fjrom a consideration of the 
physical structure of the disclosed CSI network, 
substantial mutual inductive coupling is present 
1 S between the conductive sheets S1 and S2. 

The resistive, capacttfve, and Inductive character- 
istics can be varied In a (manner largely independent 
of one another by merejy varying the materiel 
characteristics and physical dimensions discussed 
20 above. The inductive characteristics and the mutual 
inductance can be vartcjd by relative positioning of 
tap terminals and controlling the direction of else* 
tron flow during charging or discharging to establish 
partiai or full opposing or reinforcing field formation. 
25 As can flfso be appreciated, the figure of merit, Q, for 
both the Inductive characteristics (X t /R J and the 
capacltive characteristics IXJH C ) are controllable. 

When direct current electrical energy Is applied to 
the conductive strips, ejectron flow occurs in a 
30 time-varying manner fdr some period of time until 
the conductive strips Si and S2 are equally and 
oppositely charged witSi the charge energy retained 
in an electrostatic field between the conductive 
sheets- During the timelelectron flow occurs, a 
35 consequent magnetic field occurs and, depending 
upon the direction of fl<jw in each conductive strip as 
determined by choice affixed or tap terminals used, 
the consequent magnetic field can be full or partially 
reinforcing or opposing*. The capacitive attributes of 
40 the CSI network will retain an applied charge for a 
time period tht is a function, in part, of the resistance 
of the dielectric medium end any leakage paths. 
During discharge of theiso-stored electric field, the 
direction of electron flow can be controlled to also 
45 produce a consequent magnetic field. Thus, shunt' 
ing of the two fully charged conductive strips S1 and 
S2 using terminals that 'causa magnetic field aiding 
will produce a rapidly changing magnetic field, and 
shunting of two fully charged conductive strips Si 
50 and S2 using terminals that cause magnetic field 
opposing will mitigate against the production of a 
magnetic field. Of course, use of selected tap 
terminals for shunting Will produce a transient 
magnetic field of desired characteristics. The tran- 
55 stent magnetic field produced during discharge of 
charged conductive strips can be coupled to an 
inductive output coil tojprovlde electrical output 
pulses. 

A pulse-forming system utilizing the CSI network 
60 described above Is shown in exploded perspective In 
Figure 4 and In cross-sejetion in Figure 5 and is 
referred to therein by the reference character 10. The 



The Inductive output coil 14, as shown in Figures 4 
and 5, is preferably a Pi-wound type coil defined by a 
plurality of aerially connected bobbin-wound sub- 
coils Li ~„, where n - 4 in the case of the preferred 
70 embodiment The Pi-wound configuration Is prefer* 
red since the voltage drop across each of the 
bobbin-wound subcoiis L,~.U will be equal to the 
total output voltage of the coil 14 divided by the 
number of bobbin-wound subcoila utff feed. Aecord- 
75 Ingly, the voltage drop between the individual turns 
orturn layers of each bobbin-wound subcoil U will 
be relatively less than, for example, were a single 
coil construction utilized. In addition, the Pi winding 
technique permits the varying of the number of turns 
80 of each bobbin-wound subcoil U in the interest of 
both electrical and cost efficiency. As shown in the 
organization of the subcoiis in Figure 5, the end 
subcoiis If and U have a lower number of turns than 
the subcoiis Intermediate the end coils; the lower 

85 number of turns being present where fewer lines of 
force are present and the greater number of turns 
being present where a greater number of the lines of 
force are concentrated. 

In an ignition system application, the inductive 
90 output coil 1 4 Is defined by four separate bobbfn- 
wcund subcoiis each wound with #38 wire with 
1000 turns of wire being applied to the Intermediate 
subcoiis and 700 turns of wire being applied to the 
end colls for a total of 3,400 turns of wire. The core 

86 16 is fabricated from a magnetic material of selected 
and preferably high permeability, such as Urrite, end 
is positioned within the output Inductor 14 to 
concentrate the magnetic lines of force. As shown in 
Figure 6, the overall length of the inductive output 

100 coil 14 is greater than that of the CSI network 12 with 
the output coil extending outward from the ends of 
the CSI network 1 2 by a selected distance "d". The 
Illustrated end-extension "d" advantageously places 
wire turns in the flux line path to increase electrical 
105 efficiency. 

The operation of the pulse-forming system 10 can 
be summarized from Figure 4. The two conductive 
strips S1 and S2 are connected through their respec- 
tive terminations T1 and T2 to a source of DC power, 
1 10 such as the battery 18 through switch contact 20. 
Upon activation of the source power, free conduc- 
tion electrons will flow so that one of the strips will 
have an excess of electrons (negatively charged) and 
the other a paucity of electrons (positively charged) 
115 with an electrostatic field developed and retained 
between the conductive strips to maintain the 
charge. The rate of charge application will be a 
function of the distributed reactances end conductiv- 
ity of the strips Si and S2 as welt as the Internal 
1 20 impedance R t of the power source 18. The change 
applied to the pulse-forming system 10 can be 
removed by effecting a discharge through shunting 
switch contact 22. When shunted, a substantial 
transient current flow will Initially develop with the 
125 dlscahrge electron flow producing e preferably rein- 
forcing magnetic field. The lines of flux of the field 
are concentrated by the core 16 and also cut the 
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pulse wfll be Inducted Irito and developed across the 
output coil 14 terminals] This voltage pulse can be 
utilized by a pulse utllfefrig device such as the spark 
ffapG. | 
5 A practical embodiment of the above described 
CSI network 10 In en electronic pulse-for ming fgnl* 
tfon system for an internal combustion engine is 
shown In Figure 6 and generally referred to therein 
by the reference character 100. The ignition system 
10 100 includes s charge generating and trigger coil 102 
having a multi*turn winding 104 mounted on one leg 
106 of a laminated, generally U-shaped, magnetic 
core 108; the other teg l|06' of the core 108 serving to 
complete a below described magnetic circuit A 
1 5 pulse-forming system 110 Is disposed above the 
charge generating and tagger coil 104 as shown The 
pulse-forming system 1 ;10 Includes a CSI network 
1 12, an Inductive output coll 1 14, and a core 1 16 ae 
described generally abojve In relation to Figures 1-5. 
20 The charge generating and trigger coll 102 and the 
CSI network 1 1 2 are interconnected by various 
electrical components f preferably mounted on a 
printed circuit board (not shown), with these compo- 
nents preferably encapsulated In an encapsulating 
25 material, as generally Indicated at 1 18. 

The ignition system 1<)0 is typically mounted 
adjacent the outside dieheter rim portion of an 
internal combustion engine flywheel {not shown) 
which carries one or moVe permanent magnets past 
30 the pole faces of the lanrjlnated core 108 during each 
engine revolution to prqvide electrical energy to the 
ignition system through the charge generating and 
trigger coll 102 as explained below. The physical 
components of Figure 6|and their cooperating 
35 electrical devices are interconnected as shown In the 
schematic diagram of Figure 7, The CSI network 1 12 
is represented in Figure 17 by conventional Inductor 
symbols adjacent to one^ another but not electrically 
connected. The output inductor coll 114 is shown as 
40 four serially connected subcoiis and the 
magnetic core 116 is shown disposed intermediate 
the CSI network 1 1 2 and the output coil 1 14. The 
terminals T1 and T2 are shown as taps on each of the 
conductive strips to indicate that these terminals 
45 may be positioned intermediate the ends of their 
respective conductive strips to alter the ratio of the 
capacitfve/inductive characteristics. The terminals 
are positioned so that electron flow In at least a 
portion of the conductive strips during discharge Is 
50 In the same direction to jprovide magnetic field 
reinforcement aa discussed above. 

The charge generatorjand trigger coll 102 Is shown 
as a tapped winding adjacent a schematically shown 
permanent magnet M which, as is known In the art 
55 sweeps pest the cherge {generator and trigger coil 
with each engine revolution to Induce an electrical 
flow Into the coil. A coil portion GEN effects charge 
generation and a smeller portion of the coil TRIG 
effects trigger signal generation. One end of the 
60 cherge generation portion of the coil GEN la con- 
nected to terminal T1 through a PN diode D1 while 
the other end of the coUIGEN Is connected to 



the terminals T1 and T2 while a resistor Rl is 
connected across the charge generating portion 
GEN of the coll 1 02. The trigger circuit Includes a PN 
diode D3 and a resistor R2 serially connected with 
70 the terminal MT2 of the SCR1 and a resistor R3 
connected between the gate terminal G and the 
junction between the diode D3 and the resistor H2. 

As shown In Figure 8, the magnet M (or magnets) 
which moves past the charge/trigger coll 102 with 
75 each revolution of the engine flywheel (not shown) Is 
designed to induce a current flow characterized by a 
• leading positive alternation, a succeeding negative 
alternation, and a trailing positive alternation as 
described more fuJty in USP 4,169,446, assigned in 
80 common herewith. As the permanent magnet M 
moves past the charge/trigger coil 102, the leading 
positive alternation generates a positive vohage 
potential with the resistor Rl providing desired 
loading and the diode 01 rectifying the charge 
85 output so that the CSI network 1 1 2 accepts a charge; 
this charge being of sufficient megnftude to produce 
a desired output pulse. The time-varying nature of 
the electrical energy applied during charging la 
affected by the impedance of those components in 
90 circuit with the CSI network 1 12 so that any magnetic 
field produced during the application of the charge 
energy will be desirably less than that needed to 
Induce a pulse in the output coil inductor 1 14. The 
succeeding negative alternation reverses the current 
95 output of the coil 1 02 with the diode D1 preventing 
discharge of the now-charged CSI network 1 12. The 
diode D3 is effective to rectify the trigger output of 
the trigger portion of the coil TRIG as the magnet M 
sweeps by to provide a gate trigger current to the 
100 gate G of the silicon controlled rectifier SCR1 with 
the trigger point determined by the resistive divider 
R2 and R3. When the gate current of SCR 1 reaches 
Its trigger level, the SCR1 goes into conduction to 
shunt the conductive strips together causing a 
1 06 transient discharge current flow which generates a 
rapidly changing magnetic field, the magnetic lines 
of flux of which are concentrated by the core 1 16 and 
cut through the turns of the output coll inductor 1 14 
to generate the desired voltage pulse at the gep G. 
110 Because of the ICR nature of network, oscillations or 
'ringing' can occur with these oscillations damped 
by the diode D2. On the next trailing positive 
alternation, the CSI network 1 1 2 Is again charged as 
described above and holds that charge until the 
115 flywheel and Its magnet M peases the generator/ 
trigger coil 1 02 on the next rotation of the flywheel. 
At this point, a leading positive alternation will be 
available to provide additional energy to charge the 
CSI network 11 2, for example, were the CSI network 
120 was not fully charged by the trailing positive alterna- 
tion of the preceding set of alternations. In this 
manner, the circuit operates periodically to provide 
pulses to the spark gap. 
The ignition system shown in figures 8 and 7 is 
125 wall suited for single cylinder engines. As can be 
appreciated, pulse-forming Ignition systems utilizing 
battery power can be provided in murti-cylinder 
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charge energy and discharge triggering controlled 
by a central controller, slrch as a central electronic 
fuel-Injection controlled 
In addition to the Ignition system applications 
5 described above, currenjt sheet Inductor pulse- 
forming networks and systems can be utilized In 
radar pulse formation arpd pyrotechnic ignition, for 
example. 

As can be appreciated by those skilled In the art 
10 the present Invention provides a current sheet 
inductor network and pijlse generating systems that 
can accept an electrical charge and retain that charge 
In a capacltive manner ajnd also produce a magnetic 
field upon rapid discharge of the so-retained energy. 
15 [ 
CLAIMS 

i 
i 

j 

1. An electrical energy storage and transfer de- 
vice comprising: j 

20 a current sheet Inductor network means having at 
least first and second conductive sheet means 
separated by and insulated from one another by a 
dielectric means to provide capacltive and inductive 
coupling therebetween^ said current sheet inductor 

25 network means being adapted to receive an electric- 
al charge in response toj electron flow caused in said 
sheet means, to store thje so-received electrical 
charge, and to dlscharg^ said electrical charge by 
electron flow in said sheet means, the electron flow 

30 at least during discharge being sufficient to produce 
a consequent magnetic jfield. 

2. An electrical energy storage and transfer de- 
vice as claimed In Claim. 1, further comprising: 

an Inductor means which is inductively coupled 
35 with said current sheet Inductor network means so 
as to be cut by the lines pf magnetic flux during 
production of said consequent magneticfleld there- 
by to induce an electron flow in said inductor means. 

3. An electrical energy storage and transfer de* 
40 vice as claimed in Claim 1 or 2, wherein said current 

sheet inductor network ^neans comprises: 

at feast first and second elongated conductive 
strips wound in a coll with at least first and second 
dielectric strips separating and insulating said first 
46 and second elongated conductive strips from one 
another. 

4. An electrical energy storage and transfer de- 
vice as claimed in Gain} 3, further comprising: 

at least a first terminal lead connected to said first 
50 strip and at least a second terminal lead connected 
to said second strip, sard leads being for connection 
to a source of electrical jenergy to cause electron flow 
In said strips. 

5. An electrical eneijgy storage and transfer de- 
66 vice as claimed in Clairri 4, wherein at least one of 

said first and second terminal leads la connected to 
its respective strip at a point Intermediate the ends 
thereof, j 

6. An electrical energy storage and transfer de- 
60 vice as claimed in Claim 3, 4 or 5, wherein said coll is 

so wound to define an internal opening of selected 
diameter. 
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meana comprises at least one wire of selected length 
wound to form an output coil. 

8. Anelectrical energy storage and transfer de- 
vice as claimed In Claim 7, wherein said output coll Is 

70 wound to define an Internal opening of selected 
diameter. 

9. An electrical energy storage and transfer de- 
vice as dalmed in Claim 7 or 8, wherein said output 
coil comprises a series of N discrete serially con* 

75 nected subcoils would about a common axis, 
10- An electrical energy storage end transfer 
device as claimed In Claim 9, wherein the first end 
Nth coll have less windings than the subcoils 
intermediate said first and Nth colls. 

80 1 1. An electrical energy storage and transfer 
device as claimed in Dalm 8 or In Claim 9 or 10 as 
appendant to Claim 8, further comprising a core of 
selected permeability positioned within said internal 
opening of said output coil. 

85 : 12. Anelectrical energy storage and transfer 
device as claimed in any preceding claim, further 
comprising: 

circuit means connected to said current sheet 
inductor network means for (e) causing an electron 

90 flow in said first and second conductive sheets to 
store an electric charge therebetween end (b) for 
discharging said stored charge by substantially 
shunting said sheets to cause an electron flow in 
said conductive sheets to cause said consequent 

95 magnetic field. 

13JVn electrical energy storage and transfer device 
as claimed in Claim 2 or In any one of Ctslms 3 to 12 
as appendant to Claim 2, arranged to produce an 
electric pulse across terminals of the Inductor means 
100 as a result of said electron flow in the Inductor 
means. 

14* An ignition system for an internal combus- 
tion engine, the system comprising an electrical 
energy storage and transfer device as claimed In 
105 Claim 13, and adapted to generate a spark from said 
pulse. 

15. An electrical energy storage and transfer 
device, substantially as hereinbefore described with 
reference to the accompanying drawings. 
110 16. An ignition system for an internal combus- 
tion engine, substantially as hereinbefore described 
with reference to the accompanying drawings. 
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